
Best Practice

Dietary management of type 2 diabetes mellitus

Mrs. Matthews was a 45-year-old obese nonismok-
er with recent-onset type 2 diabetes. She referred
herself to Dr. Drvsdale because of dissatisfaction
with control of her blood glucose, despite taking
10 mg of glyburide per day. Her glucose monitor-
in-g record showed fastingvalues consistently arounid
100 mg/dL but postprandial values that fluctuated
markedly from 80 to 400 mg/dL. Upon addition-
al questioning, she noted that the highest glucose
valu.es were related to large meals or binges ofsweets
following periods ofrestraint. She also reported that
she had lost 20 pounds on 2 occasions by aggres-
sive dieting but had immediately gained the wveight
back both times. Dr. Drysdale took note of the
American Diabetic Association's recent nutritional
guidelines' and considered these basic questions in
his initial approach to dietary management ofMrs.
Matthews' hyperglycemia.

How effective is weight loss in controlling blood
glucose levels?
Of all dietary modifications, weight loss is perhaps the best
documented intervention; anumber oftrials haveshown that
hypocaloric diets substantially reduce blood glucose. It is
not dear, however, whether glucose improvement is related
to weight loss per se or simply to the temporarily decreased
caloric intake that takes place duringthe period ofweight loss.

For example, when 30 diabetic subjects were fed
a very low-calorie diet, 330 calories per day, for 40
days, the average glucose level decreased from 297 to
158 mg/dL.2 Although 87% of this reduction occurred
by day 10 ofthe diet, most of the weight loss took place
in the subsequent 30 days. When subjects resumed
isocaloric feedings, about halfofthe original glucose gain
disappeared even though their original weight loss was
preserved.

In a randomized trial comparing 2 diets in diabetic
patients, subjects who lost an average of24 pounds on a
400-calorie diet reduced their fasting blood glucose
(FBG) by 104 mg/dL while those who lost the same
amount of weight on a 1000-calorie diet reduced their
FBG by 61 mg/dL.3 When the first group switched to
the 1000-calorie diet, theirFBG climbed to match the sec-
ond group, despite their losing an additional 15 pounds.

In a study oflong-term effects ofweight loss in 110 dia-
betic patients, the 6 subjects who maintained a 30-pound
weight loss at 1 year experienced a decline in FBG from 186

to 109 mg/dL. The 20 subjects who lost 15 to 30 pounds
had a decline from 191 to 162. The remaining 84 subjects
(76%) experienced no discernible improvement in their
FBG.4Thisstudy illustrates themaindrawback toweight loss
as atool forglycemiccontrol: most patients aresimplyunable
to achieve and maintain their target body weight. Weight
loss is, however, an effective strategy for glucose control for
the few patients who are able to achieve it.

What are the benefits of spreading intake through-
out the day?
One ofthe earliest known dietary principles is the advan-
tage of frequent small feedings rather than several large
meals. This common sense axiom is based on the princi-
ple that type 2 diabetics may retain an adequate insulin
response to a modest carbohydrate load but are unable
to cope with intakes above a certain threshold.

In a comparison of2 versus 6 meals per day, the more
frequent feedings reduced the daily amplitude ofglucose
swings (between highest and lowest) from 110 to 59
mg/dL and decreased the peak glucose by about 40 mg/dL
but did not affect average glucose levels, because glucose
lows were also attenuated.5

In a more extreme comparison, patients who took
17 hourly snacks per day experienced a 28% reduction
in insulin levels but only a 4% reduction in average
blood glucose, compared with subjects taking 3 meals
per day.6 In a recent small crossover trial, an isocaloric
12-snack-per-day diet decreased the average daily blood
glucose from 200 to 173 mg/dL, in comparison to a
3-meal-per-day diet. The mean insulin level also
decreased by 9.2%.7

The chief advantage of this practice, then, is to moder-
ate blood glucose extremes and to reduce insulin secretion.
Theoretical drawbacks to frequent feedings indude the
potential forweight gain anddifficultywith compliance.The
principle of frequent small feedings has never been tested
in a large randomized trial to assess effectiveness and social
acceptability. Spreading intake throughout the day with
small meals and snacks dampens blood glucose extremes
but has only modest effects on average glucose levels.

What is the proper intake of simple sugars and
complex carbohydrates?
Traditional teaching in diabetic diets has favored starch-
es over sweets. A considerable body ofevidence has essen-
tially contradicted this maxim, and there are currently
no clear answers as to the appropriate composition of
carbohydrates in a diabetic diet.
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A prominent tool in this area of research has been the
glycemic index, a standardized measure of blood glucose
response to the ingestion ofgiven substances. Lists ofthe
glycemic index (GI) for most common foods have been
reported in the literature and yield a number of surpris-
es. For example, using white bread as a standard GI of 100,
an equivalent carbohydrate content ofhoney yields a GI
of 126; ofsucrose, 86; ofbananas, 79; of frozen peas, 74;
and of ice cream, 52.8

These data are complicated, however, by the observation
that when foods are ingested in mixed meals, the effects
of fat and fiber on gastric emptying and intestinal absorp-
tion may produce unpredictable results. To test this effect,
glycemic responses to 3 common foods (bread, rice, and
spaghetti, with GIs of 100, 79, and 61 respectively) were
tested in each of 12 diabetic subjects as 50-gram portions
in otherwise identical mixed meals. The measured values
were similar to the predicted effects (bread 100, rice 75,
and spaghetti 54), with consistent responses among dif-
ferent subjects.9 In another study, however, differences in
the GI index overpredicted differences in glycemic respons-
es to mixed meals.10 The authors of the latter study have
stronglycautioned the medical community against awhole-
sale adoption of the GI in dietary planning.1"
A more recent trial pitted a traditional (high carbohy-

drate) diabetic diet against an isocaloric experimental diet
that emphasized sucrose- and fructose-rich carbohydrates
rather than usual starches such as bread and potatoes. The
incremental glucose response to the experimental diet was
only 3% that of the traditional diabetic diet.12

The chief dietary contributors to hyperglycemia are
carbohydrates of all types. In general, sweets may be sub-
stituted for complex carbohydrates without harming glu-
cose control. The glycemic indexmay become a useful tool
for meal planning.

What is the appropriate lipid composition in a
diabetic diet?
On first glance, a high-fat diet would appear to be the per-
fectsolution to glucose intolerance.The riskofcoronaryartery
disease, however, has led theADA in the past to recommend
strict controls in dietary fat intake and to emphasize carbo-
hydrates as the chiefenergysource. Nonetheless, as recentdata
challenge blanket assumptions about the role ofdiet in lipid
management, other approaches are gaining acceptance.

Of specific interest is the relationship between coro-
nary risk and the types of fats that are consumed. For
example, compared with a traditional high-carbohydrate
diet, a high-monounsaturated fat diet (50% fat) decreased
blood glucose by 14%, serum triglycerides by 25%, and
insulin doses by 14%, without affecting LDL cholesterol
or weight in type 2 diabetics on insulin therapy.13

In a follow-up study of42 diabetics on glipizide thera-
py, the high-carbohydrate diet increased glucose, triglyc-

eride, and insulin levels by 12%, 9%, and 10%, respectively,
compared with the high monounsaturated fat diet.14 Body
weight and low- and high-density lipoprotein levels were
unaffected. The long-term effects of the high monounsat-
urated fat diet have not been assessed by a large-scale ran-
domized trial under "real-life" conditions. Regardless of
total fat intake, diabetic diets should emphasize monoun-
saturated fats over other dietary sources of fat.
Replacement of carbohydrates by monounsaturated fats
may be considered in refractory cases, butweight and lipid
profile should be closely monitored.

Takin-g notice ofMrs. Matthews' failure to sustain weight
loss in the past and her acceptable fasting blood glutcose,
Dr. Drysdale focused on fluctuations in her postprandial
values as theyrelated to carbohydrate intake. He advised her
to reduce the size and increase the time between meals, to
eatsmal snacks, and to addsweets to herdailycarbohydrate
quota to avoid periodic cravings. He emphasized the value
of monounsaturated fats but decided not to press for ani
increase in total dAyfat intake. He referredMrs. Matthews
to a dietician for intensive instruction to integrate these
principles inlto a modestly hypocaloric diet.

.....................................................................................................
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